developmental process, the notochord moves to a more dorsal position and a net-like ECM structure appears between the continuously detaching notochord and the endoderm midline. We suggest that this temporary ECM structure may play a role in attracting (or guiding) migrating cells towards the midline, and in forming a border that prevents migrating cells from crossing the midline. In this way the ECM net-like structure assists in the accurate establishment of the embryonic ventral midline. Neural crest dysfunction underlies many of the developmental defects present in RASopathies, a family of congenital syndromes caused by aberrant Ras-MAPK signaling. The neural crest also gives rise to the periocular mesenchyme which induces lacrimal gland budding. Here, we showed that Shp2 deletion in the neural crest abolished lacrimal gland development. Genetic evidence demonstrated that Shp2 was recruited by Frs2 to mediate FGF but not PDGF signaling to activate Ras-MAPK signaling during development of the periocular mesenchyme. In addition to preventing p53-independent apoptosis and promoting migration of Sox10-expressing neural crests, Shp2 is also required for expression of homeodomain transcription factors Alx4, which directly controls Fgf10 expression in the periocular mesenchyme necessary for lacrimal gland induction. Inactivation of ALX4 caused lacrimal gland aplasia in both human and mouse. These results revealed a key role of Alx4 in mediating FGF-Shp2-MAPK signaling in the neural crest for lacrimal gland development. Cell recognition and cell matching are fundamental mechanisms in forming complex biological systems, particularly in neurogenesis and organogenesis. Previous work has identified a range of molecules regulating neural cell matching but the fundamental matching mechanisms of these molecules are still not well understood. In this study, we have utilised Drosophila embryonic heart formation as a model system to decipher the mechanisms underlying cell matching during organogenesis. Drosophila cardiogenesis is characterized by two rows of contralateral cells migrating towards each other and meeting with high precision over a period of 2-3 hours. The cardioblasts consist of two broad types, four cells expressing Tinman followed by two expressing Seven-up, that occur in repeated fashion. In the wildtype heart, Tinman positive cells reliably match up with other Tinman positive cells from the opposite line of cardioblasts, and likewise for Seven-up positive cardioblasts. During the matching process, we have observed matching correction, whereby filopodia from opposing cells only maintain contact if both cells have the same Tinman or Seven-up expression. To understand the underlying mechanisms for this selective binding phenomenon, we screened known components from neuronal cell matching. We identified Fasciclin III (Fas3), a cell adhesion molecule of the immunoglobulin superfamily, as having differential expression between Tinman and Seven-up cells and reduction of Fas3 expression pattern in the heart dramatically alters the cell matching accuracy. However, fas3 null mutants show mild matching phenotypes, indicative of other possible complimentary mechanisms assisting cell matching. Our results suggest that Fas3 is important in cell matching during heart formation by regulating the preferential interaction of opposing filapodia, but that secondary mechanisms exist to ensure robust cell matching. Cerebellum is important for motor coordination and body balance. Generation of cerebellar neurons begins at around embryonic day (E) 10.5 in mouse from the two functionally distinct neural stem cell pools in cerebellum, namely anterior rhombic lip (ARL) and ventricular zone (VZ). While the ARL is responsible for the production of cerebellar glutamatergic neurons, the VZ gives rise to GABAergic neurons and glial cells. Canonical BMP signaling plays an indispensable role in cell specification at ARL, but its role at cerebellar VZ is still uncharacterized. Given the observation of phosphorylated Smad1/5 expression in VZ at embryonic day (E) 11.5, we hypothesize that canonical BMP signaling regulates neural stem cell maintenance and/or neurogenesis at cerebellar VZ. Conditional knockout of Smad1/5, which encode the mediators of canonical BMP signaling, resulted in decreased cell proliferation at cerebellar VZ. Moreover, loss of Smad1/5 promoted cell specification and increased neurogenesis at the VZ, leading to quicker depletion of neural stem cells. Gliogenesis begins at around E14 in mouse cerebellum. To understand the impact of Smad1/5 ablation on gliogenesis, we analysed the expression of glial cell markers BLBP and GFAP. Our results suggested impaired development of Bergmann glia and astrocytes in Smad1/5 mutants. Taken together, BMP/Smad signaling helps to maintain the neural stem cells at cerebellar VZ, and regulates neurogenesis and gliogenesis in mouse cerebellum.
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In a forward genetic screen to identify novel factors required for lymphangiogenesis, the lymphatic and facial defects 1 (lyf1) mutant was isolated due to a loss of the thoracic duct. Phenotypic analysis of the lymphatic network using lymphatic transgenic marker strains, revealed decreased numbers of sprouting lymphatic progenitors departing the cardinal vein. Transplantation studies revealed that lyf1 function is cell autonomous to the endothelium. Furthermore, as this phenotype resembles defects in vegfc/vegfr3 pathway mutants, we examined genetic interaction and found that the loss of a single allele of vegfr3 in the lyf1 mutant background strongly enhanced lymphatic phenotypes. The Vegfc signalling is essential for lymphatic development and lymphatic endothelial cell proliferation in all vertebrates. Upon ectopic overexpression of Vegfc, we found that Vegfc driven proliferation is dependent on the function of lyf1, identifying lyf1 as a necessary downstream component of this signalling pathway. Current analyses of mosaic embryos suggest that lyf1 function permits the proliferative response to Vegfc signalling.
Finally, applying whole genome sequencing based homozygosity mapping, and candidate gene knockouts using CRISPR technology, we have identified the causative gene. lyf1 encodes an RNA helicase involved in transcription and not previously known for a role in vascular development. This mutant offers unique insights into the molecular and cellular mechanisms essential for the expansion of a new vasculature from a limited pool of progenitors. doi:10.1016/j.mod.2017.04.447
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